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D
IN
G
S
21
3
5.
2 
 
O
n
 
th
e 
ω
-
Pr
ed
ic
a
te
 
Fo
rm
a
tio
n
 
H
yp
o
th
es
is
Th
e 
ω
-
Pr
ed
ic
at
e 
Fo
rm
at
io
n
 
H
yp
o
th
es
is 
in
 
(40
) i
s 
m
o
tiv
at
ed
 
by
 
th
e 
lim
ite
d
in
te
rp
re
tiv
e 
po
ss
ib
ili
tie
s 
w
ith
in
 
an
 
ω
-
Pr
ed
ic
at
e.
 
 
In
 
pa
rt
ic
u
la
r,
 
th
er
e 
ar
e
ph
en
o
m
en
a 
w
hi
ch
 
I r
ef
er
 
to
 
as
 
Fr
ee
zi
n
g 
Ef
fe
ct
s.
(43
)F
re
ez
in
g 
Ef
fe
ct
s
Th
e 
N
P’
s 
in
 
an
 
ω
-
Pr
ed
ic
at
e 
ca
n
n
o
t b
e 
in
te
rp
re
te
d 
as
 
an
 
N
PI
.
G
iv
en
 
th
e 
as
su
m
pt
io
n
 
in
 
4.
1,
 
(44
) a
n
d 
(45
) f
o
llo
w
.
(44
)F
re
ez
in
g 
Ef
fe
ct
s 
o
n
 
Sc
o
pe
Th
e 
N
P’
s 
in
 
an
 
ω
-
Pr
ed
ic
at
e 
ca
n
n
o
t d
ist
rib
u
te
 
o
v
er
 
an
o
th
er
 
N
P.
(45
)F
re
ez
in
g 
Ef
fe
ct
s 
o
n
 
B
in
di
n
g
Th
e 
N
P’
s 
in
 
an
 
ω
-
Pr
ed
ic
at
e 
ca
n
n
o
t 
be
 
re
la
te
d 
to
 
a 
de
pe
n
de
n
t 
te
rm
 
by
m
ea
n
s 
o
f b
o
u
n
d 
v
ar
ia
bl
e 
an
ap
ho
ra
.
A
s 
a 
de
m
o
n
st
ra
tio
n
 
o
f (
44
), l
et
 
u
s 
co
n
sid
er
 
(46
).
(46
)(k
in
o
o
-
n
o
 
pa
at
ii-
de
)(s
u
ku
n
a
ku
to
m
o
) s
a
n
n
in
iz
yo
o
-
n
o
 
he
dd
o
ha
n
ta
a
-
ga
hu
ta
ri-
n
o
 
hi
to
-
n
i y
o
ttu
-
n
o
 
ka
is
ya
-
o
 
sy
o
o
ka
isi
te
ita
 
(n 
da
tte
).
‘
(at
 
ye
st
er
da
y’
s 
pa
rt
y) 
(at
 
le
a
st
) 
th
re
e 
o
r 
m
o
re
 
he
a
dh
u
n
te
rs
 
w
er
e
in
tr
o
du
ci
n
g 
to
 
tw
o
 
pe
o
pl
e 
fou
r 
co
m
pa
n
ie
s.
’
 
G
iv
en
 
th
e 
cl
ai
m
 
in
 
Se
ct
io
n
 
4.
3,
 
if 
a 
n
o
n
-
su
bje
ct
,
 
hu
ta
ri-
n
o
 
hi
to
 
‘
tw
o
 
pe
o
pl
e’
w
er
e 
to
 
di
st
rib
u
te
 
o
v
er
 
th
e 
su
bje
ct
 
N
P 
sa
n
n
in
iz
yo
o
-
n
o
 
he
dd
o
ha
n
ta
a
 
‘
th
re
e 
o
r
m
o
re
 
he
ad
hu
n
te
rs
’
,
 
th
e 
se
n
te
n
ce
 
m
u
st
 
be
 
in
te
rp
re
te
d 
by
 
m
ea
n
s 
o
f 
O
m
eg
a
Pr
ed
ic
at
io
n
.
 
 
Th
en
,
 
sa
n
n
in
iz
yo
o
-
n
o
 
he
dd
o
ha
n
ta
a
 
an
d 
th
e 
o
th
er
 
n
o
n
-
su
bje
ct
N
P,
 
yo
tt
u
-
n
o
 
ka
isy
a
 
‘
fo
u
r 
co
m
pa
n
ie
s’
,
 
w
o
u
ld
 
be
 
in
 
th
e 
ω
-
Pr
ed
ic
at
e.
 
 
In
 
th
is
sit
u
at
io
n
,
 
th
e 
D
R
’
s 
be
tw
ee
n
 
sa
n
n
in
-
n
o
 
he
dd
o
ha
n
ta
a
 
an
d 
yo
ttu
-
n
o
 
ka
isy
a
 
do
n
o
t o
bt
ai
n
; i
.
e.
,
 
n
ei
th
er
 
(47
a) 
n
o
r 
(47
b) 
ca
n
 
be
 
a 
re
ad
in
g 
fo
r 
(46
). 
 
(48
) i
s 
th
e
o
n
ly
 
re
ad
in
g 
av
ai
la
bl
e.
(47
)a
.
 
N
O
∃Y
(Y
 
⊆
 
pe
rs
o
n
 
∧
Y
 =
 
2)∀
y(y
 
∈
 
Y
) [
∃X
(X
 
⊆
 
he
a
dh
u
n
te
r 
∧
n
 
≥
X
≥
 
3) 
∀
x
(x 
∈
 
X
) 
[∃
Z(
Z 
⊆
 
co
m
pa
n
y 
∧
Z
 
=
 
4)∀
z(z
 
∈
 
Z)
[x
 
w
as
 
in
tr
o
du
ci
n
g 
to
 
y 
z] 
] ]
,
 
w
he
re
 
n
 
is 
an
 
in
te
ge
r 
cl
o
se
 
to
 
3.
b.
 
N
O
∃Y
(Y
 
⊆
 
pe
rs
o
n
 
∧
Y
 
=
 
2)∀
y(
y 
∈
 
Y
) 
[∃
Z(
Z 
⊆
 
co
m
pa
n
y 
∧
Z
 =
 
4)∀
z(z
 
∈
 
Z)
 
[∃
X
(X
 
⊆
 
he
a
dh
u
n
te
r 
∧
 
n
 
≥
X
≥
 
3)∀
x
(x 
∈
 
X
)
[x
 
w
as
 
in
tr
o
du
ci
n
g 
to
 
y 
z] 
] ]
,
 
w
he
re
 
n
 
is 
an
 
in
te
ge
r 
cl
o
se
 
to
 
3.
J.-
R
.
 
H
A
Y
A
SH
IS
H
IT
A
21
4
(48
)YE
S ∃
Y
(Y
 
⊆
 
pe
rs
o
n
 
∧
Y
 =
 
2) 
∀
y(y
 
∈
 
Y
) 
[∃
X
(X
 
⊆
 
he
a
dh
u
n
te
r 
∧
n
 
≥
X
≥
 
3) 
∃Z
(Z
 
⊆
 
co
m
pa
n
y 
∧
 
Z
 =
 
4) 
[∀
x
(x 
∈
 
X
) ∃
z(z
 
∈
 
Z)
[x
 
w
as
 
in
tr
o
du
ci
n
g 
to
 
y 
z] 
∧
 
∀
z(z
 
∈
 
Z)
 
∃x
(x 
∈
 
X
) [
x
 
w
as
 
in
tr
o
du
ci
n
g 
to
y 
z] 
] ]
,
 
w
he
re
 
n
 
is 
an
 
in
te
ge
r 
cl
o
se
 
to
 
3.
6
It 
sh
o
u
ld
 
be
 
n
o
te
d 
th
at
 
w
he
n
 
th
e 
se
n
te
n
ce
 
is 
n
o
t i
n
te
rp
re
te
d 
by
 
m
ea
n
s 
o
f
O
m
eg
a 
Pr
ed
ic
at
io
n
,
 
th
e 
su
bje
ct
 
N
P,
 
sa
n
n
in
izy
o
o
-
n
o
 
he
dd
o
ha
n
ta
a
 
‘
th
re
e 
o
r
m
o
re
 
he
ad
hu
n
te
rs
’
 
ca
n
 
di
st
rib
u
te
 
o
v
er
 
a 
n
o
n
-
su
bje
ct
 
N
P,
 
yo
ttu
-
n
o
 
ka
isy
a
‘
fo
u
r 
co
m
pa
n
ie
s’
.
 
 
(49
) i
s 
o
n
e 
o
f 
th
e 
re
ad
in
gs
 
fo
r 
(46
). 
 
H
en
ce
,
 
(44
) h
as
re
ce
iv
ed
 
su
pp
o
rt
.
(49
)YE
S ∃
X
(X
 
⊆
 
he
a
dh
u
n
te
r 
∧
 
n
 
≥
X
≥
 
3) 
∀
x
(x 
∈
 
X
) [
∃Y
(Y
 
⊆
 
pe
rs
o
n
 
∧
Y
 =
 
2)∀
y(y
 
∈
 
Y
)  
[∃
Z(
Z 
⊆
 
co
m
pa
n
y 
∧
Z
 =
 
4)∀
z(z
 
∈
 
Z)
 
[x
 
w
as
in
tr
o
du
ci
n
g 
to
 
y 
z] 
] ]
,
 
w
he
re
 
n
 
is 
an
 
in
te
ge
r 
cl
o
se
 
to
 
3.
Tu
rn
in
g 
to
 
th
e 
cl
ai
m
 
in
 
(45
), 
le
t u
s 
co
n
sid
er
 
th
e 
ex
am
pl
e 
in
 
(50
) a
n
d 
th
e
re
ad
in
g 
in
 
(51
).
(50
)k
a
n
a
ri
n
o
ka
zu
-
n
o
 
gi
n
ko
o
-
ga
 
m
itt
u
-
n
o
 
zi
do
o
sy
a
 
ga
isy
a
-
n
i T
o
yo
ta
-
n
o
to
rih
ik
isa
ki
-
o
 
sy
o
o
ka
isi
ta
.
‘
a
 
go
o
d 
n
u
m
be
r 
o
f b
a
n
ks
 
in
tr
o
du
ce
d 
to
 
th
re
e 
a
u
to
m
o
bi
le
 
c
o
m
pa
n
ie
s
To
yo
ta
’
s 
cu
st
o
m
er
s.
’
(51
)YE
S ∃
Y
(Y
 
⊆
 
a
u
to
m
o
bi
le
-
co
m
pa
n
y 
∧
Y
 =
 
3) 
∀
y(y
 
∈
 
Y
) [
∃X
(X
 
⊆
 
ba
n
k
∧
X
 =
 
k) 
∀
x
(x 
∈
 
X
) [
x
 
in
tr
o
du
ce
d 
to
 
y 
To
yo
ta
’
s 
cu
st
o
m
er
s] 
], 
w
he
re
 
k
is 
a 
n
u
m
be
r 
th
at
 
is 
co
n
sid
er
ed
 
as
 
la
rg
e 
in
 
a 
gi
v
en
 
co
n
te
x
t.
G
iv
en
 
th
e 
cl
ai
m
 
in
 
Se
ct
io
n
 
4.
3,
 
(51
) i
s 
de
riv
ed
 
w
he
n
 
(50
) i
s 
in
te
rp
re
te
d 
by
m
ea
n
s 
o
f 
O
m
eg
a 
Pr
ed
ic
at
io
n
.
 
 
Th
u
s,
 
th
e 
su
bje
ct
 
N
P 
is 
w
ith
in
 
th
e 
ω
-
Pr
ed
ic
at
e.
 
 
N
o
w
 
co
n
sid
er
 
(52
) a
n
d 
th
e 
re
ad
in
g 
in
 
(53
).
(52
)k
a
n
a
ri
n
o
ka
zu
-
n
o
 
 
gi
n
ko
o
-
ga
 
m
itt
u
-
n
o
 
zi
do
o
sy
a
 
ga
isy
a
-
n
i s
o
ko
-
n
o
to
rih
ik
isa
ki
-
o
 
sy
o
o
ka
isi
ta
.
‘
(L
it.
) 
a
 
go
o
d 
n
u
m
be
r 
o
f 
ba
n
ks
 
in
tr
o
du
ce
d 
to
 
th
re
e 
a
u
to
m
o
bi
le
co
m
pa
n
ie
s 
its
 
cu
st
o
m
er
s.
’
(53
)NO
∃Y
(Y
 
⊆
 
a
u
to
m
o
bi
le
-
c
o
m
pa
n
y 
∧
Y
 =
 
3) 
∀
y(y
∈
Y
) [
∃X
(X
 
⊆
 
ba
n
k 
∧
X
 =
 
k) 
∀
x
(x 
∈
 
X
) [
x
 
in
tr
o
du
ce
d 
to
 
y 
x
’
s 
cu
st
o
m
er
s] 
], 
w
he
re
 
k 
is 
a
n
u
m
be
r 
th
at
 
is 
co
n
sid
er
ed
 
as
 
la
rg
e 
in
 
a 
gi
v
en
 
co
n
te
x
t.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 I
 
o
w
e 
D
ai
su
ke
 
B
ek
ki
 
(p.
c.
 
D
ec
.
 
19
98
) f
o
r 
th
is 
fo
rm
al
ism
.
TW
O
 
W
A
Y
S 
O
F 
D
ER
IV
IN
G
 
D
IS
TR
IB
 
R
EA
D
IN
G
S
21
5
(52
) c
o
n
tr
as
ts
 
m
in
im
al
ly
 
w
ith
 
(50
). 
 
In
 
(52
), 
th
e 
su
bje
ct
 
N
P 
is 
re
la
te
d 
to
 
a
de
pe
n
de
n
t t
er
m
.
 
 
D
R
 
<
n
o
n
-
su
bje
ct
 
N
P,
 
su
bje
ct
 
N
P>
 
in
 
(53
) i
s 
n
o
t o
n
e 
o
f t
he
re
ad
in
gs
 
fo
r 
(52
).
It 
sh
o
u
ld
 
be
 
n
o
te
d 
th
at
 
th
e 
su
bje
ct
 
N
P 
ca
n
 
be
 
re
la
te
d 
to
 
a 
de
pe
n
de
n
t t
er
m
w
he
n
 
it 
is 
n
o
t i
n
 
an
 
ω
-
Pr
ed
ic
at
e.
 
 
Th
e 
D
R
 
in
 
(54
), 
w
hi
ch
 
n
ee
d 
n
o
t b
e 
de
riv
ed
by
 
m
ea
n
s 
o
f O
m
eg
a 
Pr
ed
ic
at
io
n
,
 
is 
o
n
e 
o
f t
he
 
re
ad
in
gs
 
fo
r 
(52
). 
 
H
en
ce
,
 
(45
)
ha
s 
re
ce
iv
ed
 
su
pp
o
rt
.
(54
)YE
S ∃
X
(X
 
⊆
 
ba
n
k 
∧
X
=
 
k) 
∀
x
(x 
∈
 
X
) [
∃Y
(Y
 
⊆
 
a
u
to
m
o
bi
le
-
co
m
pa
n
y
∧
Y
 =
 
3) 
∀
y(y
∈
Y
) [
x
 
in
tr
o
du
ce
d 
to
 
y 
x
’
s 
cu
st
o
m
er
s] 
], 
w
he
re
 
k 
is 
a
n
u
m
be
r 
th
at
 
is 
co
n
sid
er
ed
 
as
 
la
rg
e 
in
 
a 
gi
v
en
 
co
n
te
x
t.
W
ith
in
 
an
 
ω
-
Pr
ed
ic
at
e,
 
N
P'
s 
do
 
n
o
t 
ha
v
e 
th
e 
in
te
rp
re
tiv
e 
po
ss
ib
ili
tie
s
th
at
 
th
ey
 
n
o
rm
al
ly
 
ha
v
e.
 
 
To
 
ac
co
u
n
t 
fo
r 
th
is,
 
I 
po
st
u
la
te
d 
th
e 
ω
-
Pr
ed
ic
at
e
Fo
rm
at
io
n
 
hy
po
th
es
is.
6 
 
C
o
n
cl
u
di
n
g 
R
em
a
rk
s
In
 
th
is 
pa
pe
r,
 
I 
ha
v
e 
ar
gu
ed
 
th
at
 
a 
gi
v
en
 
se
n
te
n
ce
 
ca
n
 
be
 
in
te
rp
re
te
d
“
di
re
ct
ly
”
 
fro
m
 
th
e 
LF
 
re
pr
es
en
ta
tio
n
,
 
o
r 
by
 
m
ea
n
s 
o
f O
m
eg
a 
Pr
ed
ic
at
io
n
.
 
 
In
th
e 
ca
se
 
o
f 
th
e 
fo
rm
er
,
 
D
R
 
<
N
P 1
,
 
N
P 2
>
 
is 
de
riv
ed
 
if 
an
d 
o
n
ly
 
if 
N
P 1
 
c-
co
m
m
an
ds
 
N
P 2
,
 
an
d 
N
P 1
 
is 
in
te
rp
re
te
d 
as
 
N
PI
.
 
 
In
 
th
e 
ca
se
 
o
f t
he
 
la
tte
r,
 
D
R
<
N
P 1
,
 
N
P 2
>
 
is 
de
riv
ed
 
o
n
ly
 
if 
th
e 
fo
llo
w
in
g 
co
n
di
tio
n
s 
ar
e 
m
et
.
 
 
(i)
 
Th
er
e 
is
an
 
ω
-
po
sit
io
n
 
u
n
fil
le
d 
at
 
LF
,
 
th
at
 
c-
co
m
m
an
ds
 
bo
th
 
N
P'
s,
 
(ii
) b
o
th
 
N
P 1
 
an
d
N
P 2
 
ar
e 
in
te
rp
re
te
d 
as
 
G
ro
u
p 
Ex
ist
en
tia
l (
N
PE
) a
t L
F,
 
an
d 
(ii
i) 
th
er
e 
is 
a 
se
t i
n
th
e 
do
m
ai
n
 
o
f t
he
 
sp
ea
ke
r’
s 
di
re
ct
 
ex
pe
rie
n
ce
,
 
w
hi
ch
 
ca
n
 
be
 
de
n
o
te
d 
by
 
N
P 1
.
A
m
o
n
g 
th
e 
im
pl
ic
at
io
n
s 
o
f 
th
is 
pa
pe
r 
ar
e 
th
at
 
(i)
 
QR
 
in
 
M
ay
 
19
97
 
is 
n
o
t
n
ec
es
sa
ry
 
in
 
de
riv
in
g 
D
R
 
<
n
o
n
-
su
bje
ct
 
N
P,
 
su
bje
ct
 
N
P>
,
 
an
d 
th
at
 
(ii
) i
n
 
th
e
en
v
iro
n
m
en
ts
 
w
he
re
 
a 
gi
v
en
 
se
n
te
n
ce
 
ha
s 
to
 
be
 
in
te
rp
re
te
d 
“
di
re
ct
ly
”
 
fro
m
its
 
LF
 
re
pr
es
en
ta
tio
n
,
 
th
e 
Sc
o
pe
 
Pr
in
ci
pl
e 
o
f R
ei
n
ha
rt
 
19
76
 
ho
ld
s.
Th
is 
w
o
rk
 
sh
o
u
ld
 
be
 
pl
ac
ed
 
am
o
n
g 
th
e 
pr
o
jec
ts
 
w
hi
ch
 
at
te
m
pt
 
to
 
iso
la
te
ph
en
o
m
en
a 
th
at
 
ar
e 
pu
re
ly
 
gr
am
m
at
ic
al
 
fro
m
 
th
o
se
 
th
at
 
ar
e 
n
o
t; 
e.
g.
 
H
o
ji
19
98
.
 
 
I 
be
lie
v
e 
th
at
 
th
is 
w
o
rk
 
ha
s 
es
ta
bl
ish
ed
 
a 
m
ea
n
s 
to
 
pr
o
be
 
in
to
 
th
e
n
at
u
re
 
o
f 
so
m
e 
sy
n
ta
ct
ic
 
pr
o
pe
rt
ie
s 
th
at
 
ar
e 
se
n
sit
iv
e 
to
 
c-
co
m
m
an
d,
 
ba
se
d
u
po
n
 
th
e 
av
ai
la
bi
lit
y 
o
f D
R
’
s.
R
ef
er
en
ce
s
B
ar
w
ise
,
 
Jo
n
,
 
an
d 
R
o
bi
n
 
Co
o
pe
r.
 
19
81
.
 
“
G
en
er
al
iz
ed
 
Qu
an
tif
ie
rs
 
an
d 
N
at
u
ra
l
La
n
gu
ag
e,
”
 
Li
n
gu
is
tic
s 
a
n
d 
Ph
ilo
so
ph
y 
4,
 
pp
.
15
9-
21
9.
J.-
R
.
 
H
A
Y
A
SH
IS
H
IT
A
21
6
B
eg
he
lli
,
 
Fi
lip
po
,
 
an
d 
Ti
m
o
th
y 
St
o
w
el
l. 
19
97
.
 
“
Th
e 
Sy
n
ta
x
 
o
f 
D
ist
rib
u
tiv
ity
 
an
d
N
eg
at
io
n
”
,
 
in
 
A
.
 
Sz
ab
o
lc
si 
ed
.
,
 
W
ay
s 
o
f S
co
pe
 
Ta
ki
n
g,
 
K
lu
w
er
,
 
D
o
rd
re
ch
t, 
pp
.
71
-
10
8.
Ch
o
m
sk
y,
 
N
o
am
.
 
19
57
.
 
Sy
n
ta
ct
ic
 
St
ru
ct
u
re
s,
 
Th
e 
H
ag
u
e:
 
M
o
u
to
n
 
&
 
Co
.
H
o
ji, 
H
aji
m
e.
 
19
85
.
 
Lo
gi
ca
l 
Fo
rm
 
Co
n
st
ra
in
ts
 
a
n
d 
Co
n
fig
u
ra
tio
n
a
l 
St
ru
ct
u
re
s 
in
Ja
pa
n
es
e,
 
D
o
ct
o
ra
l d
iss
er
ta
tio
n
,
 
U
n
iv
er
sit
y 
o
f W
as
hi
n
gt
o
n
.
H
o
ji, 
H
aji
m
e.
 
19
98
.
 
“
N
u
ll 
O
bje
ct
 
an
d 
Sl
o
pp
y 
Id
en
tit
y 
in
 
Ja
pa
n
es
e,
”
 
in
 
Li
n
gu
is
tic
In
qu
ir
y 
29
:1
,
 
12
7-
15
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